Let IH n denote the (2n+1)-dimensional Heisenberg group and let K be a compact subgroup of Aut(IH n ), the group of automorphisms of IH n . In this paper, a spherical radial function, Φ(h) on the Heisenberg group with respect to K is raised and studied. It is then shown that Φ(h) is positive definite and compactly supported in the space of distributions on the group. Mathematics Subject Classification: 222E45, 22E46, 46E10, 46E35, 46T30
Setting z j = x j +y j , then (x 1 , x 2 , ..., x n , y 1 , y 2 , · · · , y n , t) forms a real coordinate system for IH n . In this coordinate system, we define the following vector fields:
It is clear from [7] that {X 1 , X 2 , ..., X n , Y 1 , Y 2 , ..., Y n , T } is a basis for the left invariant vector fields on IH n . These vector fields span the Lie algebra h n of IH n and the following commutation relations hold:
Similarly, we obtain the complex vector fields by setting
In the complex coordinate, we also have the commutation relations
The Haar measure on IH n is the Lebesgue measure dzdzdt on I C n × IR [11] . In particular, for n = 1, we obtain the 3-dimensional Heisenberg group
Hence IH n may also be referred to as (2n + 1)-dimensional Heisenberg group.
Let K ⊂ G be a compact subgroup of G and denote by C c (K \ G/K), the space of continuous functions with compact support on G which satisfy
Suppose that K is a compact group acting by automorphism on G via some homomorphism φ : K → Aut(G), we can form a semidirect product K G with the group law
Given a locally compact group G and a compact subgroup K ⊂ G, the pair (G, K) is called a Gelfand pair if L 1 (G//K), the space of integrable, Kbiinvariant functions on G is commutative under convolution. Perhaps the best known examples are those defining symmetric spaces, that is a connected semisimple Lie group with finite centre and K is maximal compact subgroup. The analysis associated with such pairs play an important role in the representation theory of semisimple Lie groups and has extensively been developed Helgason [9] . In sharp contrast to this, one might begin to assume that G is a solvable Lie group. But then, if G is simply connected (like IH n ) for example, there may be no non-trivial compact subgroups. One can however, consider pairs of the form (K IH n , K) where K is a compact subgroup of Aut(G), the group of automorphism of G.
In the case, of IH n , K ⊆ U(n) is a maximum compact connected subgroup of Aut(IH n ) for which (K IH n , K) is a Gelfand pair. This is denoted by (K, IH n ). An important ingredient in this theory of Gelfand pair (K, IH n ) is the representation of K on the space of polynomials 
. More general theories on this can be seen for example in [2] .
An elementary spherical function φ is defined to be a K-bi-invariant continuous function which satisfies φ(e) = 1 and such that f → f * φ(e) defines an algebra homomorphism of
The elementary spherical functions are characterised by the following properties (see [9] , [3] ):
(i) They are eigenfunctions of the convolution operator:
(ii) They are eigenfunctions for a large class of left invariant differential operators on G.
(iii) They satisfy
Now, on the Heisenberg group, we consider K, a compact subgroup of automorphisms of IH n such that the convolution algebra L Henceforth, let G := K IH n be the semidirect product of K and IH n via the group homomorphism φ :
Main Results

Definition 2.1:
Let ρ be transformation on IR n and x ∈ IR n . Then ρ is said to be orthogonal if it is a linear operator on IR n that preserves the inner product ρx, ρy = x, y for all x, y ∈ IR n . A Schwartz function ϕ is said to be radial if for all orthogonal transformations, A ∈ O(n) (i.e., for all rotations on IR n ), we have
We shall denote the set of all radial Schwartz functions by S rad (IR n ).
This means u, ϕ = u, ϕ • A
for all Schwartz functions ϕ on IR n . We denote by S rad (IR n ) the space of all radial tempered distributions on IR n .
Definition 2.2:
A continuous function φ on a locally compact group G is called positive definite if for each finite set {x 1 , · · · , x n } of G and for all complex numbers c 1 , · · · , c n ,
for all x ∈ G. In what follows, we shall raise the new radial distribution generated from the Heisenberg heat equation and show that it satisfies the conditions in [1] . To do this, recall that the Heisenberg heat equation is defined on IH n × IR + by
Definition 2.3: A distribution T on G is said is called positive definite if
The fundamental solution of this equation is given by the heat kernel K t (h) which is obtained explicitly in [10] as
is a Gelfand pair, K a compact subgroup of Aut(IH n ). In this case, G may be taken as a semi-direct product of K and IH n (i.e., G := K IH n ) [2] . Thus ϕ k λ is a unique radial function since it is a radial eigenfunction of the Heisenberg Laplacian [11,p.38] . (In fact, elementary spherical functions are radial functions [13] .) i.e.
Now rewriting the heat kernel, we have
which gives a radial function for K := U(n) and
which gives a polyradial function for K := T T n . Applying dilations to the radial function, we obtain
Notice that Φ t (h) as defined in (2.1) is homogeneous and locally integrable, thus a regular distribution on IH n . In fact, it is bounded and its Fourier transform exists and is radial [5] . Also, Φ t (h) is compactly supported and is in S(I C n ). Thus, its Fourier transform F Φ t is also in S(IR n ) and Φ t (h)dh = 1.
Next, for any u ∈ S (IH n ),
holds since Φ t is radial [1] . We therefore seek a condition for positive definiteness of this radial function on the Heisenberg group as defined in (2.1). The restrictive conditions for positive definiteness of radial functions with compact support can be seen in [14] . 
Proposition
